Transcriptional regulation of de novo biosynthesis of cyanogenic glucosides throughout the life-cycle of the burnet moth Zygaena filipendulae (Lepidoptera).
The six-spotted burnet moth Zygaena filipendulae (Lepidoptera) utilize the two cyanogenic glucosides (CNglcs) linamarin and lotaustralin as deterrents against predators throughout the entire life cycle. CNglcs can be hydrolyzed and bioactivated by β-glucosidases, resulting in the release of toxic hydrogen cyanide. CNglcs are retained through metamorphosis, probably involved in mating communication, and transferred during mating from the male to the female as a nuptial gift. CNglcs can be biosynthesized de novo by Z. filipendulae larvae, but may also be sequestered from their food plant Lotus corniculatus (Fabaceae). These two strategies are tightly linked and adjusted according to the CNglc content and composition of the food plant in order to balance CNglc homeostasis in the larva. In this study, the amounts of CNglcs and transcript levels of the biosynthetic genes were monitored in all life-stages and tissues of Z. filipendulae. During pupation, transcription of the biosynthetic genes is turned off and the CNglc content slowly declines. In females but not males, transcription of the biosynthetic genes is re-activated at the end of pupation. Eggs and embryos do not biosynthesize CNglcs de novo, but are endowed with CNglcs following eclosion of the female. Similarly to larvae, de novo biosynthesis in female adults takes place in the integument from which CNglcs are then transported to other organs. This study demonstrates that Z. filipendulae has evolved the ability to adjust the production of CNglcs throughout its life-cycle for optimal utilization in defense and possibly other metabolic functions, while at the same time avoiding intoxication.